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Bovine Tuberculosis : Its Diagnosis, by W. P. STABLEFORTH,
F.R.C.V.S.

IN iltroducing this discussion, I propose to treat this subject as a

JL veterinary inspector rather than a pathologist, with a view of arriving
at a fairly correct diagnosis of the disease in life. 

’

Clinical Appea1’ances.-The clinical appearances are exceedingly
variable, depending on the progress of the disease, the lesions, and thcir
situation. These symptoms may be absent in the early stage, and

when applying the tuberculin test to various herds, the writer has often
found the most healthy to external appearances a member of the group
which had reacted.

Generally speaking, the advanced tuberculous cow is unthrifty, the skin
tight and adherent to the subjacent tissues, emaciated more or less, and
often changes colour, becoming lighter in shade. The author has noticed
that particularly in red cattle, oedema of the intermaxillary space may be
present, and enlargement of the glandular system; this is often pronounccd
in the region of the tongue, throat, necl;, and when so the patient often
makes a variable noise, according to the glands involved, and the degree of
interference of respiration. The glands principally attacked in this region
are the parotid, sublingual, sub-maxillary, and post-pharyngeal. The

aniinal may salivate, and show difficulty in deglutitioo, if there is any
ulceration of the mucous membrane of the tongue or pharynx, or protrude
the nose and make a decided noise during respiration, should tlle ulceration
be in the larynx. If the lesions are confined to the glandular structures,
the patient may only suffer inconvenience when feeding or during exertion.

In East Devon, where actinomycosis is very prevalent, the writer has
found a very large percentage of these enlargements to be due to the

actinomyces. One must also be guarded when dealing with fat cattle and
pedigree stock which have been forced from birth; there is frequently an
excessive accumulation of adipose tissue about the neck and throat, and
when feeding or exerted noisy breathing is often heard. In tubercular lesions
of the throat the subject may cough frequently, much louder and more pro-
nounced than when the cough arises from the chest; the slightest irritation
is sutl’lcient to excite an attack. When the disease is located in the lungs
the cough is soft, lnuffied, deep, and if accompanied with pleurisy the cougli
causing pain is short, suppressed, and pruduced with a careful movement of
the abdominal muscles and practically a fixed thoracic wall. The cough may
be paroxysmal, easily excited by pressure on the trachea, sudden atmo-
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spheric changes, and exertion; in fact, a tuberculous cow, unless in the
very early stages, cannot stand exertion, and will be found lagging behind
her fellows. Frequent coughing without any decided cause ought to
arouse suspicion.

Disease in thorax.-The conformation of the chest wall, and the spare-
ness of the ribs in most tuberculous cows lend themselves to aid diagnosis.
The contents of the thorax are involved in about 90 per cent. of cases.
The respiration may be accelerated, showing towards the end of the

expiratory movement a secondary effort, similar to an animal affected with
emphysema. Auscultation of the thorax in advanced tubercle, either with
the stethoscope or unaided ear, reveals nearly every variety of sound, and
this is easily understood when one remembers the great variation of the
lesions which may be present, namely, tuberculosis of the bronchi, lungs,
pleura, pericardium, heart, with compensatory emphysema, adhesions,
deposits, consolidated caseous patches, and enormously enlarged lymphatic
glands.

Pulmonary tuberculosis should always be suspected when one finds a
frequent cough, nasal discharge with emaciation, and if on auscultation
the respiration is rough, inspiration rasping, expiration prolonged blowing,
with absence of vescular murmur, and should snoring sibilant rales or

cavernous souflies be detected, the inspector may be pretty certain from a
clinical examination that he is dealing with tuberculosis.

In the early stages of tubercle of the respiratory tract there is little

expectoration or nasal discharge, but later this is considerable. The

expectorate is viscid, inodorous, greyish, occasionally offensive, containing
pus, and yellowish grey caseous flakes. The symptoms of tuberculosis
vary, so much depending on the organ attacked, that it is difficult to lay
down any fixed routine for diagnosis, save that the examiner should
remember that by far the greater number will be found in dairy stock,
and the older the animal the more likely it is to have contracted the
disease.

The general appearance must be taken into consideration, noting
unthrifty conditions, tightness of the skin, dry staring coat, accelerated
respiration, nasal discharge, cough, intermittent or persistent diarrhoea with
tympany (particularly if commencing with a newly-calved animal), and
perhaps one of the most important symptoms during life, the enlargement
of the superficial lymphatic glands, for the lymph glands are one of the ’ 

&dquo;

most common seats of the disease. The glands which may be examined
during life are the sub-ma~illary, sub-lingual, parotid, prescapular, pre-
pectoral, precrural, tracheal; and cervical (if decidedly enlarged), mammary

.
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or super ficial inguinal. Those at each side of the trachea at entrance to

throat, between the two first ribs, can often be felt on palpitation.
Clinical Appearance8 of Tubercular Mastitis.-Tuberculosis of the

udder is a chronic lesion, seldom a primary one, and usually a secondary
infection from the abdominal cavity or it may be a generalized
lesion, the entire gland is occasionally affected, and perhaps the pos-
terior quarters are most involved, the gland slowly increases in volume
a progressive chronic interstitial hyper-trophy of the connective tissue. At
first a small hard non-inflammatory growth can be detected, this often

escapes notice, as the character of the milk for some considerable time
remains unaltered. It is remarkable how quickly the growth proliferates,
until the whole secreting tissue is replaced by a hard fibrous mass, which
has been described by many as of wooden hardness. The patient evinces
little or no pain on pressure, and the milk remains normal for some
considerable time, iuhis fact accompanied by the fibrous non-inflammatory
condition of the quarter assists diagnosis considerably. The growth
commences usually at the upper part of the gland, the milk gradually
becomes less in quantity, thin, bluish, mixed with coagula, and later the
secretions may be of a yellowish colour containing flakes. It is not

often purulent as in acute or catarrhal mammitis. Rarely caseous centres
break down and discharge on the surface the pus containing deep yellow
particles of caseous material. The enlargement of the quarter is permanent,
and is not followed by atrophy as in most other affections of the udder.
The writer believes it impossible to find tubercle bacilli in the milk
unless there is a tuberculous lesion in the gland. A great number of
competent authorities think otherwise, but surely it is because at certain

stages the lesions are so minute as to escape both macroscopic and micro-
scopic observation.

The foregoing may be taken as presenting the general clinical

symptoms of tuberculosis in bovines.
The inspector will now take means to definitely establish his diagnosis,

and the methods at his disposal are as follows: (1) microscopic examina-
tion of the secretions and excretions for tubercle bacilli, (2) the tuber-
culin tests, (3) inoculation of experimental animals, (4) culture, (5) making
of sections of suspicious tissues for microscopic examination.

1. MICROSCOPIC EXAMINATION OF SECRETIONS AND EXCRETIONS.-
Tuberculosis is one of the few diseases in which a definite diagnosis can
usually be made by microscopic examination. In dealing with urine, milk
or other fluids a deposit or sediment must be obtained, and this can be
obtained by allowing the fluid to stand in a vessel for some hours; or
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better and more expeditiously by centrifugalising a small quantity. The

liquid should be in a centrifuge for some time, at least 30 minutes, and
for this reason a power centrifuge is necessary. Film preparations are
then made from the sediment and treated according to Ziehl Neelson’s
method, which is roughly as follows: Air dry, fix by gentle heat, remove
fat if milk sediment by washing with chloroform and ether (equal parts),
float film face downwards on stain carbol-fuchsin, heat until steam arises,
or leave in stain (cold) for 24 hours, wash in distilled water, decoloring in
25 per cent. sulphuric acid and alcohol until the film becomes a pale pink
on washing with water; it is advisable to counter stain with methylene
blue. Microscopically, the film is found to consist chiefly of a blue-
stained residue and if tubercle bacilli are present they are conspicuous by
their scarcity and reddish colour.

In examination of the discharges from the respiratory tract, swabs
should be taken from the nasal passages and pharynx, and it is advisable
to make the patient cough prior to taking the swab. Swabs may also be
taken from the vagina, uterus, or rectum, when tubercle of the genital or
intestinal tracts is suspected. In taking material for examination one
must guard against external contamination, for there are many other
acid-fast microbes besides the tubercle bacillus.
A recent introduction to facilitate the examination of pus, foeces,

mucus, or even tissues is a mixture of equal parts liq. sodae, chlorinata

(B.P.), and a 15 per cent. solution of caustic soda, termed 11 Antiformin.&dquo;
It has a great dissolving action on tissues, and if the tuberculous material
is left in contact for some hours it has not been found destructive
of tubercle bacilli (Muir and Ritchie’s ~~ Bacteriology.&dquo; ) The material is

afterwards centrifuged, the sediment is scanty, but concentrated, and is

then examined in the usual way. Should the first specimen fail to

disclose tubercle bacilli, one must make repeated examinations of suspected
material before deciding in the negative. The search for the organism is
prolonged and tedious.

The Microbe is a rod-shaped bacillus 2’5 to 3’5 p. in length by ’3 p. in
thickness, straight or curved with rounded ends. The organisms are

found in clumps like a rosette, and a few occur singly. In proportion to
their length they are comparatively thin. Sometimes longer forms are
met with, both in the tissues and cultures. The bacilli occasionally
present unstained refractile clear spaces in their protroplasm, with darkly-
stained spots between them ; these are considered by some observers
to be spores. In the tissues we find the bacilli occurring in irregular
groups, generally single or two attached end-to-end in an obtuse angle.
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The organisms do not form chains, but short filaments have been met with.
It has been observed by Much, and veizfied by Wirths, Treuholtz, and

other authorities, that the tubercle bacillus exists in three forms: (a) a
bacillus stainable by Ziehl Neelson’s method, (b) a fine bacillus showing
granules in its centre, not acid-fast, and (c) free granules, which also do
not stain by Ziehl Neelson’s method. These observers claim that bacilli
and granules can be stained (by a modification of gram) in tubercular
lesions after failing to get a positive result by the Ziehl Neelson method.

If tubercle bacilli can pass into various forms at certain stages of their
life history, which we are unable to demonstrate by the ordinary routine
of microscopic examination, it explains why after repeated microscopic ex-
aminations of milk sediment we fail to detect tubercle bacilli, and yet
when a portion of the same sample is inoculated into the guinea-pig it

produces tuberculosis.
Other acid-fast bacilli.-The number of bacilli presenting the same

staining properties as the tubercle bacillus are many, and have been
obtained from grass, manure, butter, the surface of animal bodies, as

Moeller’s Timothy grass bacillus, bacillus of dung, bacillus of butter,
Johne’s bacillus, bacillus of Smegma, and the bacillus of leprosy. These
are a few of the most important.

Provided scrupulous care is taken to prevent external contamination
one may decide, that if material taken from within the animal body con-
tains bacilli staining after Ziehl Neelson’s method, it is in nearly all
cases that of tubercle, with the exception of, perhaps, Johne’s bacillus
which resembles that of tubercle so closely that in the absence of a post-
mortem one would have to resort to tuberculin to aid diagnosis.

2. TUBERCULIN TESTS.-Probably most will agree with the opinions
of Messrs. McFadyean, Bang, Malcolm, and many other able authorities,
that the accuracy of the tuberculin test in bovines is remarkable when

properly and skilfully applied. It is one of the most speedy and certain
methods of diagnosis; in fact, our sheet anchor. The writer wonders

why in the recent Tuberculosis Order tuberculin can be used only with
the written consent of the owner. This would be better if left to the
discretion of the veterinary inspector ; it is putting a lever in the hands of
owners of dairy stock, and practically compels the inspector to rely upon
an exceptionally tedious microscopic examination, a faulty or doubtful
clinical examination, or laboratory methods which are usually too pro-
tracted to be practical.

It is not necessary to go into the details of this well-known reaction

beyond saying tat it is necessary to take the temperature morning and
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evening previous to injection, and at the time of injection; that no
animal be injected with an elevated temperature. The author always
injects at ten in the evening and takes the temperature every three
hours, commencing at the ninth hour after injection and continuing until
the twenty-first.
A gradual rise in temperature of at least 2’5 is typical of tubercle,

sudden rises or falls are suspicious, and one must be guarded in giving
a positive opinion in these cases, for the sudden change may be due to
other conditions than tuberculosis.

Tuberculin should be obtained from a reliable source and its sale
controlled by the State: it is essential to prevent its use unscrupulously.

Ophthalmic and Cutaneous Tests for Tube1’culosis.-The writer has had
no experience of these comparatively new methods, apparently the reaction ,
by both are not so reliable as subcutaneous injection.

3. INOCULATION OF EXPERIMENTAL ANIMAL.14.-A Government
licence is necessary before these tests can be performed. The guinea-pig
is the most susceptible experimental animal, and the one usually employed

’ for diagnostic purposes.
Tuberculosis can be produced artificially in a variety of ways: injection

of bacilli into peritoneum, into veins, into the anterior chamber of the eye,
into subcutaneous tissue, by feeding with the organisms, and lastly by
inhalation of dried pulverised tuberculous materiaL

The intra-peritoneal and subcutaneous methods are those most fre-
quently employed. The suspected material is kept as free from contami-
nation as possible, and used without delay. It must be mixed with a
sterile fluid and filtered. Milk is best centrifuged, and the sediment mixed
with sterile water.

Subeuta7leOU8 lnjection.-The hypodermic syringe and needle should be
thoroughly sterilised : the seat of inoculation clipped short, cleansed with
corrosive sublimate 1 to 1,000, and painted with tincture of iodine. The
inoculation wound should be closed with collodium and chinosol or some
other antiseptic..

I?ztra-peritoneal Injection.-The routine is similar to the preceding,
save that a curved needle is used with blind point, and its outlet about
the middle of the curve. The abdominal wall (whole thickness) is then
taken between the thumb and fingers, and the needle-point pushed through
both layers. The hole at the side of the needle is then within the ab-
dominal cavity, and inoculation made easy. The inoculation of the

guinea-pig is a test of great delicacy, and will reveal milk from an

apparently healthy udder to be virulent after repeated microscopic ex-
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aminations of the milk-sediment have failed to show tubercle bacilli.
The time necessary for results from these experiments is roughly ten days
to six weeks. 

’

4. CULTIVATION OF THE BACILLUS is not of much assistance in aiding
diagnosis owing to the difficulty in obtaining the growth, which is very slow
and difficult to obtain in pure culture unless the tubercular material is

inoculated through the guinea-pig; this means too long a delay to be
practical.

5. EXAMINATION OF TISSUES FOR BACILLI AND LESIONS OF TUBERCLE.
-This is a most useful method, aiid practised more abroad than at home ; -,
it is a speedy and accurate means of diagnosis if one is fortunate in the

site chosen for removal of the suspected tissue. The piece of tissue is

removed by means of a harpoon, or a small trocar and canula with a notch
with cutting edge near the point; it is inserted under proper surgical
precautions. The tissue is then dehydrated thoroughly, after hardening,
embedded in melted parafhn wax; this is best performed in an oven with
hot water jacket and kept at a constant temperature, just above the
melting-point of the wax. The tissue becomes thoroughly permeated
with wax, which when allowed to cool becomes a hard block, from which
sections can be cut easily and very finely with a reliable microtome, the
tissues having ample support.

Macroscopic Appea1’ance of Stained Sections. A typical appearance of a
tubercular lesion is hard to define, it varies slightly according to the
tissue in which it is found. The bacilli excite a proliferation of the fixed
cells of the tissue and round cell infiltration, which make up the principal
part of the tubercle. Dead bacilli, cantharides, pepper, and other foreign
matter introduced artificially into the tissues produce tubercles resembling
those of tuberculosis, but not showing the same amount of caseation.

The microscopic appearance of a tubercle, according to Stockman, is as
follows :-In the earlier stages the tubercles consist of a few large
epithelloid cells, which have come from the fixed tissues, and a few

leucocytes can be found; the bacilli may be so few as to escape notice.
About the tenth day large multinucleated cells appear, known as giant
cells, these have a homogeneous yellowish-looking centre with several
nuclei towards the periphery.

Older tubercles show giant cells to be more numerous, yellow,
structureless, caseous patches are to be seen, with fibrous tissue at

their margin, and some encapsuled and showing infiltration with salts.

The bacilli will be seen, after suitable staining, between the cells and
inside the giant cells. Many of the nodules will have undergone caseous
necrosis, and have lost the above appearance.
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Giant cells are found in lesions due to other organisms than the
tubercle-bacilli, such as actinomycosis, chronic interstitial maimitis. The

presence of a lesion showing giant cells and acid fast bacilli (staining after
Ziehl Neelson) is diagnostic of tubercle.

Diseases simulating lubercltlosis.-The diseases whicli may be con-

founded with tuberculosis are actinomycosis, Johne’s disease, and parasitic
gastro-enteritis.

Actinomycosis.-This malady is one which may easily be mistaken for
tubercle from a clinical examination. One of its most common seats is
the throat and tongue and its glandular structures. It is also met with
in the udder, and cases are on record where the lesions of tubercle and

actinomycosis have been growing side by side. Like tuberculosis, the
parasite excites a fibrous proliferation, which causes hypertropliy and
permanent hardness. At the onset the nodules are more discrete than
those of tuberculosis, but later become confluent, and at this stage it
simulates tubercle. Actinomycosis has a greater tendency to suppurate
and discharge. In the udder the growth is usually at the base of the

quarter which points to infection by way of the teat (Stockman).
To establish a diagnosis it is necessary to resort to the microscope.

The parasite is seen in animals in colonies known as the ray-funges; they
can be seen without any previous staining; also they stain well by
Plants and Gram’s method, although the appearance in the discharge of
small yellow or colourless grains, frequently cretaceous, are characteristic
of actinomycosis.

In the absence of material for microscopic ’examination, the writer
places the patient on the iodine treatment, and has found that if the

enlarged glands are due to the actinomyces or discomyces, there is a rapid
diminishing of the growth as soon as the patient is saturated with iodine.
A positive reaction to tuberculin does not prove otherwise, for the reaction
may be due to tubercle located in some internal organ.

Jofi>ie’8 Disease.-T his is another of the diseases closely allied to tuber-
culosis, and the writer has not the slightest hesitation in saying that in
years past it was the rule to attribute at least 90 per cent. of the cases of
chronic diarrhoea to infection of the intestinal tract with tubercle bacilli.

It is extremely difficulty to differentiate clinically tuberculosis from Johne’s
disease, and this must be done by eliminating the presence of any other
disease.

Intestinal tuberculosis is characterised by intermittent or persistent
diarrhoea, with the presence of tympanites after food. The appetite is

capricious, and one will most probably find the superficial glands enlarged
or other evidence of tuberculosis.
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In ,T ohne’s disease the patient feeds normally, the appetite is good,
rumination continues, and an infected animal will feed up to the finish,
the character of the diarrhoea is most offensive, and tympany is hardly
ever present. The tuberculin test will not always differentiate, although
it will in the majority of cases.
A few weeks ago the writer recommended the destruction of a Jersey

cow with emaciation, and chronic diarrhoea of eighteen months standing ; she
was classified as tuberculous. Failing to react to tuberculin, the diag-
nosis was altered to Johne’s disease. On post-mortem the cow was found
to have generalised tuberculosis. An animal affected with Johne’s disease
will react to avian tuberculin, but not to bovine tuberculin. We have not
yet had sufficient experience of this new test to fix its value.

It is more than probable that ere long we shall have a diagnostic
vaccine prepared from cultures of Johne’s bacillus, as reliable for testing
cattle for Johne’s disease as tuberculin is for tuberculosis.

Parasitic Gastro-Enteritis.-A disease characterised by a chronic fcetid
diarrhoea, rapid wasting, anoemia, and oedema, occurring in young cattle
from six months to three years old, and occasionally in older animals.
It may also be accompanied by parasitic bronchitis ; microscopic exam-
ination (with low power) of faeces will readily reveal ovi and embryos of
strongyles. The most common parasites causing this malady are ,S: cow-
t01’tus, S. filicollis, S. gracillis, etc. The disease resembles both Johne’s
disease and tuberculosis of the gastro-intestinal tract.

The writer has found the malady curable in a large number of cases
by the administration of chlorodyne with lysol or coal-tar cresote.

DR. H. E. GAMLEN (West Hartlepool) said he could not agree with all the

statements regarding the difficulty of finding tubercle bacilli in milk. Lately
he had centrifugalised a large number of milks, and had with no difficulty found
microscopical evidence of tubercle in over twenty per cent. of the cases. The

negative results were further treated with antiformin, and he had obtained
another positive slide, and he had little doubt that if the work had been further
carried out, and these negative milks bad been treated biologically, other

positive results would have been obtained.
He had had no experience of the tuberculin treatment of cattle in the

diagnosis of tubercle, but from the large experience he had in such cases in the
human subject, he could not see any difficulties, provided the work was efficiently
done, and this method, combined with the biological and microscopical treatment
of milk where necessary, ought to give very good results.
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I1~IR. J. A. DIXON (Leeds) mentioned some experiments he bad made as to the
detection of tubercle bacilli on microscopic examination, and thought that this
examination was not so easy as some people supposed, nor was it so reliable as
to be superior in authority to clinical examination in all cases. If the udder

presented clinical symptoms of tuberculosis, he would disregard a negative result
on microscopic examination, but he admitted that by the aid of the microscope
one could frequently discover the culprit sooner than by clinical examination
alone.

He stoutly maintained the reliability of the tuberculin test, but insisted that
the test must be properly applied by a veterinary surgeon, and the subsequent
observations made carefully by the same.

DR. HAROLD KERR (Newcastle-upon-Tyne) said that the recommendation as
to microscopic diagnosis of the presence of tubercle bacilli in milk in the memo-
randum accompanying the Tuberculosis Order of 1913, was based on the evidence
given by Prof. Del6pine, who however only claimed to find the bacilli in a small
percentage of milk by the method, and stated that the remainder must be ex-
amined by inoculation into guinea-pigs if anything like a reliable result was to
be obtained.

That it was practicable to obtain a milk supply free from the presence
of tubercle bacilli experience in Newcastle had shown. In that city there were
several large dairy firms, one of them said to be the largest in the kingdom. The

managers had done a very great deal to help the sanitary authority to raise the
standard of the supply. Three aimed at putting on the market a commodity
obtained entirely from tuberculin-tested herds, and the largest had been successful
in so securing all but a very small percentage indeed of its milk; the second had
made excellent progress also, and of the samples taken during the year from
the milk of the two firms, not one had been found to contain the bacilli.
From the third firm, whose arrangements were not so well organised, some
positive samples had been obtained.

The examination of milk samples was carried out by an expert bacteriologist
at the Newcastle College of Medicine.

MR. G. P. MALE (Reading) took exception to the remark of mar. Stableforth
that the veterinary surgeons were not equipped for bacteriological work. They
made a thorough study of it at College, and during the last three months every
effort had been made by inspectors to increase their knowledge by attending
courses on the subject. He thought they were quite capable of examining milk
for tubercle bacilli.
He was pleased that the author had such faith in the tuberculin test, but if

the Order was to be carried out properly, there must be some restriction placed
on the sale of tuberculin to unqualified persons. At the present time it was

being used to defeat the objects of the Order by quacks, and others.
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